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Abstract 
Children with dyslexia are usually diagnosed at school by the difficulty they encounter in their effort to learn first reading and 
writing. This happens because the difficulty of pupils with dyslexia has great relation with a disruption in a specific area called 
Phonological Awareness. That problem affects their ability both in reading and writing and accompanies them to some extent 
during their entire life. That is why they try to find different ways of manipulating written language. The contribution of 
Information and Communication Technologies (ICT) to the education of pupils with dyslexia is reported by many researchers. In 
this report digital activities based on constructivism are used in order to give them an alternative way to find the correct answer 
faster. Results showed that activities with constructivist type of feedback help students find the correct answer faster.  
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1. Introduction 
Although research has shown that one of the main causes of dyslexia is a disruption in phonological processing, 
the factors that underlie this processing problem are still unclear which means whether other, equally important 
deficits impair a person's ability to read or if they also have a general processing speed deficit: Their brains appear to 
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deal with information that requires rapid rates of processing more slowly than normal. This speed deficit inhibits 
their ability to analyze letter patterns and text rapidly enough to become fluent readers. Several mainstream dyslexia 
researchers with a more behavioral bent, aren't convinced that the data to date support a general processing-speed 
problem. Instead, they believe the problem lies specifically within language-related brain circuits and particularly 
within the phonological processing systems of the brain [2]. 
Since ICT play an important role in the learning process [1, 4, 11, 17, 21, 22] the aim of this study is to use digital 
activities that deal with the phonological deficit of students with dyslexia in order to help them find the answer 
faster. For that purpose the activities were structured upon two different theories of learning: the behaviorism and the 
constructivism. More specifically the factor that was differentiated upon these two theories was the factor of 
feedback. The activities were designed in order to investigate whether different type of feedback influences the 
speed of answer of pupils with dyslexia. The hypothesis of the study was the following: 
 H1.  Digital activities with the constructivist type of feedback help pupils with dyslexia to find the correct answer 
faster compared to those with the behaviorist type of feedback. 
H0. Digital activities with the constructivist type of feedback do not help pupils with dyslexia to find the correct 
answer faster compared to those with the behaviorist type of feedback. 
It is observed that educational software often simply transfer traditional activities to digital ones [18]. Usually, 
software applications are limited to a relationship of a behaviorist type, in terms of feedback, based on the correct 
answer that is rewarded and the wrong one that is frowned upon or just one extra attempt that is encouraging after 
the wrong one [7]. The present paper will focus on what extent interactive digital activities with the constructivist 
type of feedback will help pupils with dyslexia find the correct answer faster.  
1.1. Feedback 
Feedback is the knowledge of the outcomes for success or failure of the learning process during the solution of a 
problem by means of which motives develop for the pupil [19]. Feedback has its origin in the conclusions of 
Thorndike’s experiments who demonstrated that only practice and repetitive exercises are not sufficient to achieve 
learning. There should also be the knowledge of the outcome which leads to reinforcement. Reinforcement, in the 
form of reward as well as in the form of punishment, affects learning. Thus, the law of exercise is incorporated in 
the law of effect and is a consequence of it [20]. 
In ICT, feedback is the property of the information system to present its response to the user’s actions. 
Specifically, it presents the user with the outcomes of their actions so that they can adjust them better for a better 
response of the system. 
Besides, feedback in the learning process generally and specifically in the education of individuals with special 
educational needs, is considered to be an inextricable part of the process not only for assessment, but also for the 
educational process in general, as it promotes and facilitates the learning route [5, 9, 10]. Feedback contributes to the 
construction of knowledge, since it allows pupils not only to evaluate the level of learning, but also even more to 
pinpoint possible misunderstandings or even incomplete comprehension. In this way, teachers can define the 
performance level at which they aim, reinforcing at the same time pupils’ metacognitive level [3, 12]. Besides, from 
a psychological perspective, feedback, as it aims not only at recognizing the error but also leading to the correct 
answer, boosts the self-image and the self-confidence of the pupils, heightening the feeling of security and 
confidence in them. Especially for pupils with dyslexia, this is considered to be very important, as they generally 
experience frustration with their performance in the school environment. 
2. Method 
2.1. The Software Application 
 
The present paper aims to examine if the different forms that feedback can take depending on the theoretical 
framework on which it is based, influence the speed of answer of pupils with dyslexia in digital activities so as to 
produce most effective software for them.  
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For that purpose five digital activities were created aiming at the development of phonological awareness. Each 
activity was designed in two phases. Each phase was based on a different feedback type: the first activity phase was 
based on behaviorism and the second on constructivism.  
In the case of behaviorism, when the pupil makes a wrong choice, the application simply indicates that the choice 
is wrong and urges a second attempt. Behaviorism emphasizes transmission of information and modification of 
behavior. According to this theory, learning is realized through the modification of human behavior. Reinforcement, 
positive and negative, is an important factor in learning, in which a behavior develops as a reaction to repeated 
stimuli which are followed by learning through trial and error [6]. In behaviorist theories, feedback entails that the 
pupil knows the success or failure of the learning process, namely that they learn the outcomes of a behavior while 
trying to solve a problem with the aim of modifying behavior in the right direction. According to behaviorism the 
digital activities were designed as shown in fig. 1. 
 
Fig. 1. The structure of behaviorist type of feedback. 
The second type of feedback was based on constructivism. According to this theory, knowledge is either 
constructed or reconstructed by the pupil [6]. The pupil plays an active role in forming its cognitive structures, 
crucially affecting the learning process. Learning is considered to be the outcome of organizing and adapting new 
information to already existing knowledge. The pupil is guided by the teacher towards structuring knowledge and in 
this case, the teacher is a collaborator and intermediary in this structuring.  
Based on the constructivist principles, the same digital activities were designed following constructivist 
principles. In this case they provide direct and constant feedback, aiming at restructuring the pupil’s knowledge 
using their existing knowledge and scaffolding them on a more effective basis [7, 8, 12, 14, 15, 16]. Digital activities 
are organized and structured in such a way that allows the pupil to structure anew their knowledge so as to improve 
reading as well as writing. In the second case, various types of feedback (picture, video, animation, enunciation etc.)  
are employed which are graded depending on the wrong choices. The aim of feedback each time is not to pinpoint 
the error but to utilize prior knowledge to scaffold or/and reconstruct knowledge and to lead the pupil to the correct 
answer [7, 13]. According to constructivism the digital activities were designed as shown in fig.2. 
All the activities focus on specific phonemes and graphemes which constitute common mistakes and standard 
difficulty of pupils with dyslexia with phonological deficit such as /f/, /v/, /θ/, /ð/. All the activities of the software 
application are of graded difficulty and cover all structural parts of speech: phoneme, grapheme, syllable, word, 
sentence, text. 
Next section presents one of the activities together with their different types of feedback in case of a wrong 
answer. The aim of this activity is to fill in the gaps with words in order to read a full sentence. All the words include 
graphemes that confuse pupils with dyslexia, as mentioned above. Initially, it is presented the activity with the 
behaviorist type of feedback. The pupil has to read separately the words. Whenever this is difficult he has the 
opportunity to listen to the enunciation of the words (fig. 3a). Then, he must choose the correct word for each gap 
(fig. 3b).  
 
Activity 1 
If correct  
Well Done! 
If wrong  
Try again! 
Next activity 
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Fig. 2. The structure of constructivist type of feedback. 
 
Fig. 3. (a, left) Read the words (b, right) Fill in the gaps. 
 
Activity 1 
 
If correct  
Well Done! 
 
If wrong  
Feedback 1 
 
Next activity 
 
If correct  
Well Done!
 
If wrong  
Feedback 2
 
Next activity 
 
If correct  
Well Done!
 
If wrong  
Feedback 3
 
Next activity 
 
If correct  
Well Done! 
 
Next activity 
If wrong  
Same activity 
Or
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If he does not choose the correct word, the application indicates that the choice is wrong and urges a second 
attempt. This is repeated for every wrong answer (fig. 4).  
 
Fig. 4. Behaviorist type of feedback - Negative reinforcement (try again). 
In case of the activity with the constructivist type of feedback the pupil begins again with reading separately the 
words. Whenever he needs help, he can listen to the enunciation of the words (fig. 3a). Then, he must choose the 
correct word for each gap (fig. 3b).  
The difference with the previous model is that if he does not choose the correct answer, an empty yellow circle 
appears in the gap and the pupil is urged to press the button with the little megaphone in order to listen to the missing 
word (fig. 5). 
Fig. 5. Constructivist type of feedback – 1st feedback. 
If he chooses wrong answer for the second time, then the number of the given words is reduced to help him focus 
on the missing one (fig. 6).  
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Fig. 6. Constructivist type of feedback – 2nd feedback. 
In case of a third consecutive wrong answer, the pupil has the opportunity to construct the missing word by its 
graphemes (fig. 7a) and then fill in the gap (fig. 7b).  
 
Fig. 7. (a, left) Constructivist type of feedback – 3rd feedback (b, right) Fill in the gap 
2.2. The Participants 
The sample consisted of 30 elementary school pupils, six, seven and eight year-old who were attending a 
mainstream school. The sample was divided into two separate groups, the experimental and the control group. The 
two groups of pupils demonstrated common symptoms related to phonological deficit. According to the school 
report, the pupils had difficulty in the following graphemes and phonemes: /f/, /v/, /θ/, /δ/. Regarding the 
phonological deficit of the pupils, the evaluation/ diagnoses were taken into account as well -in case they were 
available- but it was also evaluated and estimated by the researchers.  
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2.3. The Procedure 
The research was carried out in two phases. The pilot study was carried out in parallel with the design and the 
realization of the digital activities. When each activity was completed, it was tested on five students so that a first 
evaluation could be made that allowed us to proceed to corrections, additions, and alterations during the process of 
design and realization of the application. At this stage it was also checked if the instructions and the rubrics provided 
by the application were clear for children and if the level of the exercises corresponded to the learning level and the 
learning needs of the students with dyslexia of the specific age group. This check led promptly to the necessary 
modifications.  
At the main study, the activities were given to the two separate groups of students. The activities with the 
feedback of the constructivist type were tested on the experimental group whereas the activities of the behaviorist 
model were tested on the control group.  
The researchers utilized open-ended techniques (log) as much as closed-ended techniques (questionnaire) for data 
collection. The teacher’s log was used especially during the pilot study where the objective was to check to what 
extent the activities have been designed and realized accurately and if the students faced problems of a technical 
nature. The researchers noted down in the log comments and remarks of the students that were raised either by their 
spontaneous reactions while they were occupied with the software application, or by focused questions of the 
researchers. Means of data collection were observation and interview.  
In the second phase of research, the researchers provided all the activities to the students. Every session lasted 
from 30-45 minutes. The researchers completed a questionnaire after observing and interviewing the participants. 
The questionnaire checked for each activity separately how fast the students answered.  
3. Results 
The results so far indicate that pupils with dyslexia and especially those that appear to have intense difficulty on 
the phonological level need feedback of the constructivist type in order to achieve the correct answer faster. The use 
of help, which in this case constitutes feedback, shows that the activities with the constructivist type of feedback are 
more effective as they help the pupil to find the correct answer more quickly than the activities with the behaviorist 
type of feedback. 
For that purpose, the time the pupils needed to answer was counted along with the time they needed to answer 
after the first effort. The research showed that the time needed to answer was considerable decreased when the pupils 
completed the activities with the help of the first feedback (constructivist type of feedback), as shown in figure 8 and 
figure 9. Particularly, the figures below show a considerable decrease of the time needed to answer for the 
experimental group (constructivist type of feedback) compared to the control group. 
Fig. 8. The initial speed of answer. 
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Fig. 9. The speed of answer after the 1st effort. 
4. Discussion  
This paper discusses the influence of feedback on the speed of answer of pupils with dyslexia through digital 
activities. By dealing with digital activities that offer supplementary guidance through constructivist type of 
feedback, pupils managed to find the correct answer faster than dealing with activities that simply inform students 
about the correct or wrong answer through behaviorist type of feedback.  The research showed that the speed of 
answer increases after the mediation of feedback of a constructivist type. Students seem to feel secure to give an 
answer without the fear of failure each time there is extra guidance that helps them reach the correct answer [13]. 
This fact reduces at the same time the hesitation in answering and functions in a positive and encouraging way. It is 
also worth mentioning that in the cases of wrong answers and after the behaviorist urge “Try again” the subjects’ 
answer was given immediately, without considerable thought and rather randomly until the correct one was 
achieved. The factor of the time does not seem to be affected in the behaviorist type of activities. As for the students 
who although they had a phonological deficit, did not encounter great difficulty with the phonemes/graphemes that 
were included in the activities, they appeared not to have a problem with the activities that use feedback of a 
behaviorist type, since on most occasions the correct answer was given immediately.These results seem to be useful 
not only for the design of effective software for pupils with dyslexia but also for adapting a different method of 
teaching and treating pupils with dyslexia in general.  
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